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DETAILED ACTION 
Response to the Amendment 

1 . Amendment filed on April 06, 2006 has been entered in fall. 

2. Applicant's amendment to the claims has been fully considered. In office action mailed on 
02/24/2004 claims 1-12 were subject to restriction and/or election requirement, but the 
amendments to the claims filed on April 06, 2206 present the similar subject matter included in all 
the independent claims. Therefore the restriction and/or election requirement on the respective 
amended claims have been withdrawn. 

3. Applicant's arguments on pages 9-10 in amendment filed April 06, 2006, with respect to the 
rejection(s) of claims have been fully considered but are not persuasive. 

Response to Arguments 

4. Applicant's arguments regarding the prior art rejections under Nozaki on pages 9-10 of the 
Amendment filed on April 06, 2006, have been fully considered but are not persuasive. 

5. In the 3 rd paragraph of the page 9 of the amendment filed, Applicant argues in substance: 

a. The width of he pattern is not calculated in Nozaki nor would it be obvious to take 
the data developed in Nozaki to determine the width of the pattern developed in the pixel 

Examiner respectfully disagrees and still maintains the same arguments as presented before 
in view of reference Takeo and are presented again below. 
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Let's consider the limitation "by treating the number obtained by dividing said grey level by 
the grey level step count as the width of the pattern developed in that pixel". The limitation as 
written clearly says that a number (let's say a number W) is obtained by dividing the gray level by the 
gray level step count and this number is then considered as width pattern developed in the pixel. 

Gray level 

Width of the pattern developed in the pixel (W) ~ 

Gray level step count 

where, gray level (gradation value) is calculated based on the number of sub-pixels belonging to the 
pattern developed in each pixel 

Now considering reference Nozaki, emphasis added, Nozaki clearly discloses "A plurality of sub- 
pixels are set in each pixel to calculate a multilevel gradation value and the gradation value precision 
of each pixel is determined by the number of sub-pixels" (para. 0030 and para. 0035). Now 
concentrating on the para. 0044, which provides the equation to calculate the number of gradation 
levels per pixel : 

(Max. gradation value MAX - min. gradation value MIN) Gray level 

(unit gradation correction value) Gray level step count 

A pattern at a position is nothing but a gray level (gradation or any intensity component) 
present at that position and the number of gradation levels at that position would simply provide the 
width of that pattern, where the position being the pixel and pixel is further divided into subpixels 
thus providing the width of the pattern in accordance with the gradation levels associated to each 
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subpixel. Further emphasizing on paragraph 0045, which discloses "Note that the unit gradation 
correction value (the gradation correction width per step) is a gradation addition/ subtraction value 
to be added (or subtracted) so as to enlarge (or reduce) the multilevel reference data.... in units of 
subpixels", which makes it clear that a small width is added or subtracted to the pattern to enlarge it 
or reduce it and clearly gradation addition/subtraction value is taken as a width 
addition/subtraction. Nozaki further discloses calculating enlargement correction width (considering 
just as a pattern width) using gradation levels per pixel (width of the pattern in the pixel) (page 4, 
lines 40-55). Therefore, providing enough teachings for one of ordinary skill in the art to determine 
the pattern width at a corresponding position. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nozaki et al, 
European Patent Application No. EP 0,899,559 A2. 

Regarding claims 2 and 6, Nozaki discloses a pattern inspection method and device which 
scans (4) the inspected pattern formed on a substrate according to the design data with the laser 
beam and receives the light passed through said substrate with the light receiving device (5) and, 
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from the pattern information obtained by said light receiving device, generates the image of the 
inspected pattern (15) and, for coincidence between this image and the reference data (12) obtained 
by imaging of said design data, corrects by imaging of said design data, corrects said reference data 
to generate the reference image (13) and compares the image of said inspected pattern and the 
reference image to detect any defects of the inspected pattern (page 3, lines 35-44) wherein said 
reference image generation comprising: determining an edge boundary condition showing a grey 
level value corresponding to the edge position of an optical point spread function corresponding to 
the laser beam shape (paragraph 0061- shows generation of reference image in accordance with 
value or gradation of edge position (hence edge position detection means for detecting the edge 
position of the detected image is required) and further teaches the use of optical point spread 
function on the gradation data to do so which apparendy corresponds to the laser beam shape since 
the laser beam shape is defined by the shape of the pattern scanned by the laser beam (para. 0004 
and 0013 and 0060) and further discloses provision to each pixel of sub-pixels dividing the pixel to 
form a matrix and calculation of the gray level of the pixel based on the number of sub-pixels 
belonging to the pattern developed in each pixel (Figures 2-4; page 3, line 50 through page 4, line 
14). 

The claim 2 further recites the limitation "calculation of the pattern width for said inspected 
pattern and for the reference data at the corresponding position by treating the number obtained by 
dividing said gray level by the gray level step count as the width of the pattern developed in that 
pixel". Nozaki clearly discloses in lines 27-28 of page 4 "Note that the pattern positions of the real 
image 15 and the reference data 12 are compared in advance to determine whether pattern is to be 
enlarged or reduced". Nozaki further discloses in lines 25-26 of page 4 "Since both the enlargement 
processing and the reduction processing are identical in terms of the basic flow of processing, the 
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enlargement processing will be described". Nozaki further discloses obtaining the number of 
gradation levels per pixel (width of the pattern developed in the pixel) by dividing said gray level by 
the unit gradation correction value (page 4, equation 1), where unit gradation correction value is the 
gray level step count (page 4, lines 31-36). Nozaki further discloses calculating enlargement 
correction width (considering just as a pattern width) using gradation levels per pixel (width of the 
pattern in the pixel) (page 4, lines 40-55). Nozaki does not specifically teach calculation of the 
pattern width for said inspected pattern and for the reference data at the corresponding 
position by treating the number obtained by dividing said gray level by the gray level step count as 
the width of the pattern developed in that pixel However, examiner here asserts that it would be 
obvious to one of ordinary skill in the art that in order to compare the inspected and reference 
pattern, the widths (or die similar features) of both patterns are required to be calculated to detect 
the defect. Examiner further asserts that keeping in view of the above teachings disclosed by 
Nozaki, it would be obvious for one of ordinary skill in the art at the time of invention was made to 
calculate the pattern width for said inspected pattern and for the reference data at the corresponding 
position by treating the number obtained by dividing said gray level by the gray level step count 
as the width of the pattern developed in that pixel, as the enlargement pattern correction width can 
just be viewed as a pattern width. Also, it would have been obvious for one of ordinary skill in the 
art at the time of invention was made to calculate the width of pattern if the method of calculating 
the width of a single pixel of the pattern is known, it being a matter of combining all pixels of 
pattern to determine the total width of the pattern by using simple arithmetic operations. 

Claims 3 and 7 recites "the gray level of each pixel is calculated from the number of sub- 
pixels belonging to said inspected pattern and, treating the count obtained by dividing this gray level 
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by the gray level step count as the pattern width of the inspected pattern developed in the pixel, the 
pattern width of said inspected pattern is calculated and the gray level of each pixel is calculated 
from the number of sub-pixels belonging to said reference data pattern and, treating the count 
obtained by dividing this gray level by the gray level step count as the pattern width of the reference 
data developed in the pixel, the pattern width of said reference data is calculated". Nozaki, as 
discussed in the rejection of claim 2, discloses the gray level of each pixel is calculated from the 
number of sub-pixels belonging to said inspected pattern (figures 2-4; page 3, line 50 through page 4, 
line 14) and both inspected pattern and reference image are compared to detect the defect and the 
adjust the reference image with respect to the inspected pattern. Examiner here asserts that it would 
be obvious to one of ordinary skill in the art that in order to compare the inspected and reference 
pattern, the widths (or the similar features) of both patterns are required to be calculated to detect 
the defect and calculating the pattern width by treating the number obtained by dividing the gray 
level by gray level step count as the pixel width has been discussed in the rejection of claim 2. Also, 
it would have been obvious for one of ordinary skill in the art at the time of invention was made to 
calculate the width of pattern if the method of calculating the width of a single pixel of the pattern is 
known, it being a matter of combining all pixels of pattern to determine the total width of the 
pattern by using simple arithmetic operations. 

Claims 4 and 8 recites "a reference image preparation method as set forth in claim 3 
wherein the pattern correction width of said reference data is calculated from the difference between 
the pattern width of said inspected pattern and the pattern width of the reference data". As 
discussed in the rejection of claim 2, Nozaki discloses comparing inspected pattern width and 
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reference data width to calculate pattern correction width (Abstract; page 2, lines 30-34; page 3, lines 
12-21, lines 40-41; page 4, lines 46-47). 

Claims 10-12 recites a computer memory which stores the computer program, which when 
run on the system performs the method as recited in claim 2. A program to be used on a computer 
has to be installed in a computer memory before it is run to perform any methods. All other 
limitations recited in claim 10-12 have been similarly analyzed and rejected as per claims 2-4. 

Claims 1, 5 and 9 rather than reciting optical point spread function corresponding to laser 
beam shape as in claims 2, 6 and 10, recite optical point spread function corresponding to the laser 
beam strength. Takeo discloses convolution operation of the optical point spread function 
corresponding to the laser beam strength (para. 0013 - light intensities calculated from the point 
divergence function and since it is the intensity of the laser beam that defines the value or gradation 
of the pattern pixels associated to specific pattern shape which further is defined by laser beam 
shape). All other limitations of claims 1, 5 and 9 have been similarly analyzed and rejected as per 
claims 2, 6 and 10. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Manav Seth whose telephone number is (571) 272-7456. The examiner can 
normally be reached on Monday to Friday from 8:30 am to 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Bhavesh Mehta, can be reached on (571) 272-7453. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-directuspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




BHAVESH JU 



Manav Seth 
Art Unit 2624 
July 23, 2006 



